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Section 1
Project Objectives

The objectives of the DHA Project being conducted by COM are to:
• Determine the nature and extent of contamination resulting from activitiesassociated with the lead smeltering, metal fabricating, and battery wreckingoperations in the vicinity of the West Dallas Development;
• Advise the DHA on how to respond to contamination in the short-term;
• Develop an overall plan on how to address contamination over the long-term;
• Perform appropriate risk assessments based on site investigation resultsand determine appropriate remedial activities;
• Perform all activities and present all f ind ing s and associated reports in aform consistent with the Administrative Order on Consent (AOC); and
• Implement Work Plan to perform appropriate remedial activities.
The major priorities of the site investigation concern:
• The personal health and sa f e ty of residents at the site;
• The personal health and sa f e ty of workers disturbing soil duringconstruction; and
• The potential hazards of long term demolition and construction at the site.
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Sect ion 2
Project Team Organization

The team COM has selected for this project provides DHA with technical andmanagerial experience from similar projec t s around the United States. Theproject team is organized as shown in Figure 2-1. Staff selection for thisproject focuses on individuals with appropriate RI/FS experience. Seniortechnical personnel will oversee this operation providing guidance and insightinto potential future litigation support requirements.
Chuck McLendon has been ident i f i ed as the COM Project Manager. Seniortechnical reviewers will include Mike Tilly, Kathleen Gill and Jenni f e r Alaiunder the direction of Roger Olsen. The Quality Assurance Manager is Dr.Rick Chappel l .
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S e c t i o n 3
F i e l d Equ ipmen t Operat ion, Maintenance ,C a l i b r a t i o n and S t a n d a r d i z a t i o n

H e l d equipment used during the RI/FS f i e ld sampling will be operated,maintained, calibrated, and standardized in accordance with manufacturer andwhere applicable , EPA specifications. Each piece of f i e l d equipment will havea protocol package that contains, as appropriate , the fo l l owing:
• Standard operating procedures;
• Routine preventative maintenance procedures including a list of criticalspare parts to be available in the f i e l d ;
• Calibration methods, frequency, and description of calibration solutions;
• Standardization procedures (treatabi l i ty to known standards); and
• Precision and accuracy assessment procedures.
Reliability of environmental measurements will be based upon soundcalibration procedures for the analytical equipment. Frequent calibrationchecking will ensure continued reliability. All f i e l d and laboratorymeasurements must be made relative to known standards.

F i e l d M o n i t o r i n g Equ ipmen t
During the conduct of f i e l d activities related to the DHA RI, the f o l l o w i n gf i e l d measurements are expected to be performed when col lec t ing soil andgroundwater samples:
• pH
• S p e c i f i c Conductance
• Temperature
• Organic Vapor Levels
• Depth to Water T a b l e

COM Camp Dresser & McKee 3-1



Section 3Field Equipment Operation, Maintenance,Calibration and Standardization
The equipment used to obtain these measurements will be operated,maintained, calibrated, and standardized as described in the fo l l owing:
Field Screening of Liquids
Held measurements of temperature, pH, and conductivity will be taken on allliquid (groundwater) samples. Measurements will be made using acombination pH, conductivity, and temperature meter.
Two replicate measurements will be made on each water sample fortemperature, pH, and conductivity. Measurements will be made immediatelyupon recovery of the sample from the pump discharge line or bailer. Theinstrument probe tip will be rinsed in deionized water between measurements.
Temperature will be measured f ir s t ; pH will be measured second.Conduc t iv i ty will be measured third.
Measurements will also be taken of groundwater during development of wellsprior to sampling. Procedures will be the same as for measurements ofsamples except that repl i cate measurements will not be required.
The calibration of the pH and conductivity probes associated with the meterwill be as f o l l ow s :
The pH meter will be calibrated daily using standards for pH = 4.0 and 7.0,respectively. The m a n u f a c t u r e r ' s recommended calibration proceduresincluding warm-up time, temperature setting, and battery check will bef o l l owed and documented in the f i e l d log book Calibration shall becompleted prior to commencing f i e l d activities and checked every four hoursand between each monitor well and water well location.
Once the sample has been collected, the pH probe will be placed into thesample and the pH recorded into the f i e l d log book. A f t e r the initial reading,the sample will be swirled by the probe and a second reading will be obtainedand recorded.
The probe will be removed and rinsed with deionized water, dried with papertowels, and placed into the deionized water blank for f i e l d storage.
The pH meter will be turned off a f t e r use, and the battery recharged daily.
Organic Vapor Meter (OVM)
During f i e l d activities related to dri l l ing and sampling soils for chemicalanalysis, the OVM will be used to monitor air in the breathing zones forpo t en t ia l ly hazardous organic vapor emissions.
The OVM will be used to detect trace concentrations of certain organic gasesand a few inorganic gases in the air. When a 10.2 ev probe is used, the meter

O I 1 M R P T . S E 3 COM Camp Dresser & McKee 3-2
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Section 3Field Equipment Operation, Maintenance,Calibration and Standardization
is most sensitive to aromatic hydrocarbons, aliphatic amines, and unsaturatedchlorinated hydrocarbons. Carbonyl and unsaturated hydrocarbons, s u l f i d e s ,ammonia, and the heavier p a r a f f i n s (C5 - C7) can also be detected but with alesser degree of sensitivity. Most alkyl halides such as those present ingroundwater samples from the site, and low molecular alkanes, are notdetected by an OVM equipped with 10.2 ev probe but can be detected by anOVM equipped with an 11.7 probe. The OVM probe selected for this projec t isthe 10.2 ev due to its s p e c i f i c i ty for the contaminants which may beencountered at the site. The OVM will be calibrated daily according tomanufacturers procedures. The battery will be charged overnight at the end ofeach day of f i e l d activities.
The OVM will also be used to screen samples for the presence of organicvapors. The instrument will be calibrated daily to a standard gas prior to use(i.e., methane). All cal ibration procedures will be recorded in the dai ly f i e l dlog. For each day of use for f i e l d ac t iv i t i e s , the f o l l o w i n g calibrationinformat ion will be recorded:
• Instrument calibrated (I.D. or serial number)
• Date
• Method of calibration
• Results of calibration
• I d e n t i f i c a t i o n of person who calibrated instrument
• I d e n t i f i c a t i o n of the calibration gas (source, type concentration, lot number)
Depth to Water Table Measurements
During the conduct of groundwater assessment activities, the measurement ofstatic groundwater levels in monitor wells is very important. A wire lineelectronic sounder will be used to obtain water level measurements to thenearest 0.01 f e e t . Once the water level has been determined, the probe will beretracted and decontaminated prior to utilization in another monitor well. Thebattery will be checked per iod i ca l ly and replaced as necessary during theconduct of groundwater assessment activities.
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Sect ion 4
S a m p l i n g Procedures

The objectives of sampling procedures and f i e l d measurements are to obtainsamples and measurements that accurately and precisely represent theenvironment being investigated. Trace levels of contaminants from externalsources must be eliminated through the use of proper sampling techniques,proper sampling equipment, proper decontamination procedures byexperienced f i e l d personnel.
Held measurements and sampling will be performed in accordance withaccepted procedures and as previously discussed. The Sampl ing Plan and thisQAFP for the DHA Site speci f ie s the standard operating procedures to be usedduring the investigations. The details of the f i e l d procedures are provided inSection 3.0 of the H e l d Sampl ing Plan. Sample handling and analysis isdetailed in Section 5 of the Fie ld Sampl ing Plan. Sample handling andanalysis is detailed in Section 5 of the Fie ld Sampl ing Plan.
All samples will be sent to Core Laboratories or other designated lab at thef o l l owing address:

Core Laboratories1875 Monetary DriveCarrollton, Texas 75006
All questions or problems regarding the laboratory should be directed to EdYork of Core Labs at (214) 466-2673.

D I I M R F T . K 4 COM Camp Dresser & McKee 4-1
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Sect i on 5
A n a l y t i c a l Procedures

Soil, ground water, surface water, and sediment samples collected f r om theDHA site will be analyzed by a non-CLP laboratory. Samples will be sent tothe Core Laboratories in Carrollton, Texas or other designated lab. Thelaboratory will utilize EPA Methods in accordance to the procedures spec i f i edin Exhibit 5-1. A CLP analytical package will accompany the data. Splitsamples will be sent to a CLP laboratory. Additional split samples may becollected by the EPA for CLP analysis. In general, the laboratories utilizedduring the RI/FS will f o l l o w recommendations from the f o l l ow ingsourcebooks:
• 40 CFR 792, "Good Laboratory Practices";
• Criteria described in, "Methods for Chemical Analysis of Water and Wastes",1983 (EPA-60014-70-020, revised 1983);
• "Test Methods for the Analysis of Solid Wastes", (SW-846,3rd Ed.);
• "Federal Register, 40 CFR Part 136", October 1984; and
• Where app l i cab l e , the requirements of the EPA CLP statement of work for

1993.

Laboratory A n a l y s i s & QA/QC Requirements
Soil , ground water, surface water, and water sediment samples collectedduring the RI/FS will be sent to Core Laboratories for analysis. Split sampleswill be sent to a CLP laboratory. These laboratories have an approved QAplan in place which describes corrective actions and delineates QAresponsibilities within the laboratory. The general practices required of thelaboratories are presented below. S p e c i f i c requirements for the frequency ofanalysis and control-limits for general QC sample types described below aresummarized in Exhibit 5-1.
Purity of Standards, Solvents and Reagents
All reagents will be of reagent-grade or higher quality. Organic solvents are tobe pesticide-grade or equivalent. Where applicable, reference standardsolutions will be traceable to the EPA or the National Bureau of Standards(NBS). Each new lot of reagent-grade chemicals will be tested for quality of
COM Camp Dresser & M c K e e 5-1



Exhibit 5-1
R I / F S QAPPAnalyt i ca l Method s , References, and Method Detection Limit s

Dallas H o u s i n g Author i ty

SON

GroundWater 2

i:ISifi t i j f l^i i | i(i):|;
Metals (Pb, As,a n d C d )
InorganicTarget AnalyteList ( T A L )
Organic TargetCompound List( T C L )

QralnSIzeDistribution
MoistureContent
Total OrganicCarbon
InorganicTarget AnalyteList ( T A L )
Organic TargetCompound List( T C L )
Total DissolvedS o l i d s ( I D S )
A l k a l i n i t y

Sampte Pr»p. Extraction
Add digest d i s t i l la t ion
1993 SOW Extraction

1993 SOW Extraction

per Method
per Method
per Method

SOW extraction

SOW extraction

per Method
N o n e

Anaiyals Method
Method 601 0(ICP)

1993 SOW(iCP, G F A A , C V ,etc.)
1993 SOW( G C / M S , G C / E C D )

ASTM D-2216

ASTM D-2216

Method 9060

SOW

SOW

Method 160.1

Method 31 0.1

^M^s^fiiiiiiiiii^^^^^s
U.S. EPA, Tes t Methods f or EvaluatingS o l i d Wastes , SW-846 3rd Ed., 11/86.
U.S. EPA CLP Inorganics Statement ofWork, ILM03.0

U.S. EPA CLP Organic* Statement ofWork, OLM01.9

American Society for Tes t ing andMaterials 1980
American Society for Tes t ing andMaterials 1980
U.S. EPA, Test Methods f or EvaluatingSolid WastesSW-846 3rd Ed. 11/86
U.S. EPA CLP Inorganic s Statement ofWork, ILM01.0

U.S. EPA CLP Organtes Statement ofWork, OLM01.9

U.S. EPA, Methods for the ChemicalAnalys i s of Water and Wastes, 3/83
U.S. EPA, Methods for the ChemicalAnalysis of Water and Watste s , 3/83

1 - 1 0 m g f t g
CLP-CRDLs

CLP-CRDLs

1 percent
1 percent
1 m g f c g

C L P -CRDLs
CLP-CRDLs

5 mg/1

1.0 vng/L

|:liiiiiiiiii

VinylChloride winhave a DL of2 u g / l

Vinyl chloridewill have aDL of 2 ug/l
ots:or,KOCJ



Exhibit 5-1 (Continued)

Surfac eWater 2

Sediments

InorganicTarget AnalyteList (TAL)
Organic TargetCompound Ust( T C L )
Alkal ini ty
TotalSuspendedS o l i d s ( T S S )
N i t r a t e / N i t r i t e
K j e k J a h lNitrogen
InorganicTarget AnalyteList (TAL)
Organic TargetCompound Ust( T C L )

SOW Extraction

1993 SOW Extraction

Filtered
per Method

per Method
per Method
SOW Extraction

SOW Extraction

: :x':: :•£•!• I*:-: ••• x-x*?^WwJf!^.' :: ;•: : : :x •:'; 'x-i- : ' : •: • v•::::::::::'::i^::^^:^i;^:0|«:2:iiiiL;;:^i'Ji:o--: i:--:m^^W^i^^m
sow

sow
Method 31 0.1

Method 1602

Method 3532
Method 351 .413512/351.3
SOW

SOW

U.S. EPA CLP Inorganics Statement ofWork 1990, ILM03.0

U.S. EPA CLP Organlcs Statement ofW o r k 1 9 9 1 , O L M 0 1 . 9

U.S. EPA, Methods for the ChemicalAnalysis of Water and Wastes, 3/83
U.S. EPA, Methods for the ChemicalAnalysis Water and Wastes, 3/83
U.S. EPA, Test Methods for EvaluatingS o l i d Wastes, SW-846, 3rd Ed., 11/86
U.S. EPA, Methods for the ChemicalAnalysis of Water and Wastes, 3/83
U.S. EPA CLP Inorganics Statement ofWork, ILM03.0
U.S. EPA CLP Organlcs Statement ofWork,OLM01.9

:-; :: ;: :: :: ::': :: :::: :: :: :: ::::-: ::'::: ::> :: :: :: :: :: :: :: :

::::::::::::;:::::::::;:::::::::::x:::::::::;X;:::::::

CLP-CRDLs

CLP-
CRDLs

1 .0mg/1

5 m g / L

0.01 mg/L
0.01 mg/L

CLP-CRDLs

CLP-CRDLs

:•:•:•:-:-:- :•:-:•:•:•:•:•:•:•:•:•;•:•:•;•:•:•;• x-x-x-: •:•:• :•:•:-:•:•:-:•;-:•:•:•:•:•>:•:•:•:•:•:-:•:•:•:•:-:-:-:•: •:-:•:•:•:•:-:•:•:-:-:-:-:•:•:•:• X v X - x v X v X w M - x - :•:•;• :-:::::;::::̂ :::::;::::::-:.:.::x:::̂ v.x.>:::-:::-:.:.
::::x;::: *̂ ^H l«^W*!w: : : :: : :;: : .

Vinyl chloridewit have aDL of 2 ug/1

Vinyl chloridew H I h a v e aD L o f 2 u g / l
NOTE: 1) Ground water also analyzed for AHtaNntty, Conductivity, and Total Dissolved Sol id s (TDS) by Methods 310.1,120.1, and 160.1; respectively.2) S u r f a c e water also analyzed for Alkalini ty, Conductivity, and TDS by Method 310.1,120.1, and 160.1; respectively.
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Section 5Analytical Procedures
performance, and laboratory records will be kept to document the results of lottests. Alternatively, reagent blanks will be prepared from each lot. If methodblank contamination is found, the reagent blank will be analyzed to evaluatethe source of contamination.
Laboratory "Reagent-Grade" Water
Laboratory pure water is generally prepared by a special deionized watersystem augmented by individual f i l t e r cartridges and polishers located at eachoutlet point. The polishers include special particulate f i l t e r s , organic resins,and inorganic resins. D i s t i l l e d / d e i o n i z e d water may also be used. Laboratorywater will be tested so as to demonstrate that it is free of contaminants atlevels below the detection limits for the appl icable analytical procedures.
Method Blank/Reagent Blank
A laboratory pure water blank will be analyzed along with the aqueous andnonaqueous samples submitted for analyses. The method/reagent blank isprocessed through all procedures, materials, reagents, and labware used forsample preparation and analysis. The frequency for method blank preparationand analysis is a minimum of one per 20 f i e l d samples or per analytical batch,whichever is most frequent. An "analytical batch" is de f ined as samples whichare analyzed together with the same method sequence, the same reagent lo t sand with the manipulations common to each sample within the same timeperiod or in continuous sequential time periods. S a m p l e s in each batch are to
be of similar compos i t ion or matrix.
For a liquid sample, an empty container is carried through all preparation andanalysis procedures to provide method blank data.
Calibration Standards
The calibration s tandards are prepared in the laboratory by di s so lving aknown account of pure (nominally 100%) analyte in an appropriate matrix.The final concentration calculated f rom the known quantity is the true value ofthe standards. All calibration standards must be traceable to certifiedreference materials or certif ied check standards. The results obtained fromthese standards are used to generate a standard curve which can be used toquant i fy the compound in the environmental sample. A minimum of threecalibration s tandards and a blank will be used in generating a standard curvefor all analyses. S p e c i f i c requirements are outlined in the EPA CLP Inorganicsand Organics Sta t ement s of Work ( 3 / 9 0 ) and other appl i cab l e methods asreferenced. For gas chromatography/mass spectrometry analysis, aninstrument tune-up must be performed using the standard materials andf o l l o w i n g criteria, as spec i f i ed in the organics statement of work.

D I I W B P T . S E S COM Camp Dresser & McKee 5-2



Section 5Analytical Procedures
Check Standard
The check standard is prepared in the same manner as a calibration standard.The final concentration calculated from the known quantity is the true value ofthe standard. The check standard is not carried through the same processused for the environmental samples, since it does not undergo the samplepreparation procedure. The check standard result is used to monitor thecontinuing validity of an existing calibration curve or concentration calibrationstandard f i l e . The "check standards" are ident i f i ed by the CLP as the"continuing calibration verification standards".
The check standard can provide information on the accuracy of instrumentperformance and response consistency independent of various sample matricesand of the sample preparation procedure. Check standards are analyzed at aminimum frequency of 10 percent. S p e c i f i c requirements and procedures forcalibration and check standards are outlined in the CLP Statement of Workdocuments. Procedures for calibration and check standards are also outlinedin the non-CLP methods (i.e., SW-846). Laboratories will be required to f o l l o wall method-specific QC requirements. Corrective actions as speci f ied forcalibration checks standards in the CLP Statement of Work will a p p l y to alltypes of analysis performed.
To verify the accuracy of the analytical system at the low concentration end ofthe calibration curve, a second type of check standard is prepared at aconcentration of two times to f iv e times the instrument detection limit andanalyzed at the beginning (af t e r calibration) and end of the day or analytical"run".
Quality Control Check Samples
The QC Check Sample is a reference standard acquired from an EPA approvedsource (e.g., EPA Standards Repository, NBS) that is analyzed "as is" or dilutedaccording to instructions provided with the reference material, to provideindependent veri f icat ion of instrument calibration.
Quality control check samples for most types of analyses are available fromEPA Cincinnati free of charge, and provided to CLP laboratories by theEnvironmental Monitoring and Suppor t Laboratory/Las Vegas, and will beused at a spec i f i c frequency as a means of evaluating the analytical techniques.It is analogous to the "initial calibration verification standard" in the inorganicsstatement of work The QC check sample analysis is to be performed inconjunection with organics analyses as well.
Quality control check samples will be analyzed at the frequency speci f ied inthe referenced pro t o c o l s or at a minimum of each time a new calibration curveis established. Corrective action in the f o r m of re-analysis of all associated
samples is required if a QC check sample is outside control limits. The controllimits are typi ca l ly a recovery of ± 10 percent of the true value except whenthe established l imit s provided by the suppl i er of the standard reference
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Section 5Analytical Procedures
materials are d i f f e r e n t . Documentation of the source and the applicable
control limits must be provided with the data.
Control Samples
The Laboratory Control Sample or Method Control Sample is a QC sample(i.e., reference standard) that is carried along with the samples through theentire sample pre-analysis sequence. The true values of these performanceevaluation samples is unknown to the laboratory. The frequency for theinclusion of control samples is one per every 20 samples or as stated in thereferenced protocols.
Spikes
A sample matrix spike is prepared by adding a known amount of the pureanalyte to the environmental sample before extract ion/diges t ion. The addedanalyte is the same as that being assayed in the environmental sample.
An analytical spike is prepared by adding a known amount of analyte(s) to aknown amount of sample extract. For organics analyses, every sample isspiked before extraction/analysis with a surrogate mixture of compounds
which are considered to behave similarly during analysis, but are not identicalto analytes po t en t ia l ly found in naturally-occurring sample matrices.
Background and interferences having an e f f e c t on the actual sample analytewill have a similar e f f e c t on the spike. The calculated percent recovery of thematrix spike is considered to be a measure of the relative accuracy of the totalanalytical method (i.e., sample preparation and analysis). The calculatedpercent recovery of the analytical spike is considered to be a measure of therelative accuracy of the sample analysis procedure only. The matrix spike, thesurrogate spike, and the analytical spike are also measures of the e f f e c t of thesample matrix on the ability of the methodology to detect spec i f i c analytes.When there is no change in volume due to the spike, the percent recovery iscalculated as f o l l ows:

%R = 100(A-X)/TWhere: %R = Percent RecoveryA = Measured value of analyte a f t e r spike is addedX = Measured value of analyte concentration in the samplebefore the spike is addedT = Value of spike

Projec t- spec i f i c QC acceptance limits may be established on a parameter-spec i f i c basis for each analytical method, if a f t er s u f f i c i en t data have beencompiled, it is apparent that d i f f e r e n t limits than those speci f ied in thereference methodology should be appl ied.
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Section 5Analytical Procedures
Matrix spikes will be analyzed at a minimum frequency of one per 20 samplesof similar matrix of analytical batch. Analytical spikes and surrogate spikesare required for every sample for some analysis routines (see CLP Statement ofWork and Exhibit 5-2).
Matrix Spike Duplicate
For organic analyses, matrix spike duplicate samples are required at a spec i f i cfrequency of one per 20 samples. A matrix spike duplicate is prepared from asecond aliquot of the sample that will be analyzed as the matrix spike. Thedupl i ca t e relative percent d i f f e r e n t value between the matrix spilt and thematrix spike duplicate for each spike analyte must be reported. The relativepercent d i f f e r e n c e control limits are de f ined in the CLP statement of work andvary by analyte.
Laboratory Duplicate Sample
Aliquot s (e.g., subsamples) are made in the laboratory of the same sample, andeach aliquot is treated exactly the same throughout the analytical method. Therelative percent d i f f e r e n c e (RPD) between the values of the duplicates, ascalculated below, is taken as a measure of the precision (reproduc t ib i l i ty) ofthe analytical method:

RPD = (D, - D 2 ) / [ ( D , + D 2 ) / 2 ] x 100
Dj = First S a m p l e ValueD 2 = Second S a m p l e Value (Duplicate)

The dup l i ca t e is a measure of the precision of the laboratory sampling (i.e.,aliquot ing) and analysis procedure and of the homogeneity of the samplematrix as provided to the laboratory. Laboratory dupl i ca t e s will be analyzedat a minimum frequency of one per 20 samples or per analytical batch.
ICP Interference Check Sample
To verify inter-element and background correction factors for ICP analysis, thelaboratory must analyze and report the results for an ICP Interference CheckSample (ICS) at the beginning and end of each analytical run, or a minimumof twice per eight hours, whichever is more frequent, but not before initialcalibration verification. The ICP Interference Check Sample s may be obtainedfrom EPA, if available, and analyzed according to the instructions suppliedwith the ICS. The instructions for preparation and analysis of an a ICS arefound in the CLP Inorganics Statement of Work.

Q u a l i t y Assurance Objec t ive s for Measurement Data
The RI/FS conducted for the DBA site will include sampling and analysis ofthe soil, ground water, surface water, and sediments. No air sampl ing by
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Exhib i t 5-2
R I / F S Q A P PQC S a m p l e A n a l y s i s Frequency and Control Limi t s

D a l l a s H o u s i n g A u t h o r i t y

Parameter*(e)

V o l a t i l e OrganicCompounds( T C L ) ( 1 0 % )

S e m i - V o l a t i l eOrganicCompounds( T C L ) ( 1 0 % )
Priority PollutantMetals (10%)

l i i i iwii f .

Soil, GroundWater, S u r f a c eWater andSediment s
Soil, GroundWater, S u r f a c eWater andSediments
Soil, GroundWater, S u r f a c eWater, andSediments

^^m^SM^^
Control

Less thanMDL

Less thanMDL

Less thanMDL

MinimumFrequency

1 per 20samples

1 per 20samples

1 per 20samples

Duplicate S a m p l e
ControlLimit

+/- 35 forM S / M S D

+/- 35 forM S / M S D

W-20

MinimumFrequncy

1 per 20samples

1 per 20samples

1 per 20samples

Control
/ • . ' L i m i t ; - : ' : : ; - '

40-150

40-150

75-125

Minimum: Frequency
::^:::-:::,:--\::/^--Si

1 per 20samples

1 per 20samples

1 per 20samples

Method Control SampU

50-130

50-130

80-120

Minimum

1 per 20samples

1 per 20samples

1 per 20samples

Surrogate SimoU*

l l lLimii l

50-140

50-130

N / A

MinimumFrequency
EachSample

EachSample

N / A

N / A - N o t Appl i cab l eRPD - Relative percent d i f f e r e n c eMDL - Method detection limit* Includes MS Duplicate Samples for organic analyses.



Section 5Analytical Procedures
CDM will be conducted during the RI/FS. CDM will, however, review datagenerated by the City of Dallas. The overall QA objective for measurementdata is to ensure that the data generated is of documented quality and isl egal ly defensible for the intended data uses. In order to meet these objectives,data will be: (1) representative of actual site physical and chemical conditions;(2) comparable to previous and subsequent data from other studies; (3)complete to the extent that necessary conclusions may be reached; and (4) ofknown quantitative statistical significance in terms of precision and accuracy atlevels appropriate for each stated data use for the project. Quantitative limitswill be established for QA objectives such as accuracy of spikes and referencecompounds, precision, and method detection limits (MDLs).
Quality assurance objectives for measurement data are usually expressed interms of precision, accuracy, representativeness, completeness, andcomparability (also known as the PARCC parameters). Descriptions of theseparameters are provided in the f o l l o w i n g paragraphs.

Precis ion
Precision is a measure of mutual agreement among individual measurementsof the same property, usually under prescribed similar conditions. Precision isrepresented by percent d i f f e r e n c e , relative percent d i f f e r e n c e , and relativestandard deviation.
Precision of reported results is a func t i on of inherent f i e ld-re la t ed variabilityplus laboratory analytical variability. Various measures of precision existd e p e n d i n g upon "prescribed similar conditions". F i e l d dupl i cate s will becollected at a frequency of 1 per 20 samples. Laboratory travel or trip blanksand laboratory preparation blanks will each have a target collection frequencyof 1 per 20 samples (or 1 per day, whichever is more frequent) to provide ameasure of the contribution to overall variability of f ie ld-related andlaboratory-related sources. Laboratory dup l i ca t e ( s p l i t ) samples will have atarget frequency of 1 per 10 samples (10 percent). Contribution of analyticallaboratory-related sources to overall variability will also be measured throughvarious laboratory QC samples (matrix spike duplicate s , calibration checksamples, etc.).

Accuracy
Accuracy is a measure of how close an analytical result is to a true value. Atrue value is established from a certif ied concentration based upon manyanalyses. Accuracy is a measure of the bias in a system and is generallyexpressed as a percentage of the true value.
Reference samples (blind s tandard s) will be submitted to the laboratory at atarget frequency of 1 per 50 samples col lec ted. Analytical performance onthese reference samples will provide a measure of the analytical accuracy of
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Section 5Analytical Procedures
the laboratory. Internal laboratory QA samples (matrix spikes and duplicate s)will also yield accuracy information.
Computer programs are used to report and store analytical data. Entryaccuracy is checked by proof-reading all output and comparing against thevalidated data from the analytical laboratory(ies). Hard copies of thecomputer data base will be printed and the information will be manuallychecked against the laboratory form. As each data base entry is checked, itwill be highlighted. At the completion of the accuracy check, the hard copywill be f i l ed as a checkpoint to serve as verification of the check.

Representativeness
Representativeness refers to the degree to which data accurately and preciselyrepresent the true value of a characteristic of a populat ion; parametervariations at a sampling point; a process condition; or an environmentalcondition intended to be characterized.
Representativeness of reported results depends upon a number ofconsiderations including, but not limited to the f o l l ow ing:
• Proper monitoring design;
• Selec t ion of a p p r o p r i a t e f i e l d methodology;
• Proper sample preparation;
• Preservation and handling;
• Sele c t i on and execution of a p p r o p r i a t e analytical methodology; and
• Proper sample id en t i f i ca t i on and reporting of results.

C o m p l e t e n e s s
Comple tene s s is a measure of the amount of valid data obtained from ameasurement system compared to the amount that was expected to beobtained under normal conditions.
Fie ld and analytical data may be spec i f i ed at d i f f e r e n t completeness levels.The completeness criterion should be de f ined to be consistent with the projec tData Quality Objectives (DQOs). In general, a completeness criterion of 90percent usable data for sp e c i f i ed pro j e c t data uses will be the completenesstarget for the site investigation.
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Section 5Analytical Procedures
C o m p a r a b i l i t y
Comparability refers to the confidence with which one data set can becompared to another. Comparability may be assessed by comparing d i f f e r e n tsampling methodologies, analytical methodologies, and units of reported data.For example, the XRF data from the site previous investigation will becompared to the data generated from an EPA Methods such as graphitefurnace atomic adsorption (AA) during the RI/FS.

Quanti ta t ive L i m i t s
Quantitative limits will be established for accuracy of spikes and referencecompounds, precision, and MDLs. The control limits for method blanks willbe less than the MDL for all analytical methods. The control limits fordupl icate samples will be ±35 relative percent d i f f e r e n c e or RPD. The controllimit for matrix spike and method control samples, with the exception of metalanalysis, will be 40 to 150 and 50 to 130 percent recovery, respectively. Thepercent recovery for metals will be 75 to 125 for matrix spike samples and 80to 120 for method control samples. The control limit as expressed as percentrecovery for surrogate spikes will be 50 to 130 for VOCs and BNAs.
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S e c t i o n 6
Q u a l i t y Control Checks

This section presents quality control checks that will be conducted during theRI/FS to ensure analytical data quality. This includes f i e l d quality controlsamples, and electronic data base quality control.

Fie ld External Q u a l i t y Control Checks
The f o l l o w i n g types of QC samples will be collected in the f i e l d and shippedto the laboratories along with the other samples. The type and frequency ofthese f i e l d QC samples are also discussed in Section 3.5 of the Sampl ing Plan.N o t e regarding "blind" f i e l d blanks: The laboratory may not use f i e l d blanksfor dupl icate analyses or for matrix spiking; therefore, since all f i e l d blanksmust be shipped "blind", it must be sp e c i f i ed to the laboratory whichparticular nonf i e ld blank s a m p l e ( s ) must be used for dup l i ca t e and matrixspike analyses.
Blind Decontamination Rinsate Blank
A decontamination rinsate blank will be prepared and submitted for analysisat a target frequency of one per week. This blank will consist of analyte-freewater collected by rinsing sampling equipment a f t e r equipmentdecontamination.
Travel Blanks
Travel blanks consist of a set of sample containers f i l l e d in a location awayfrom the site with deionized or other analyte-free water taken to the samplingsite, and returned along with the f i e l d samples to the laboratory withouthaving been opened in the f i e ld . This water pre f erably should be of the samequality as the method blank water used by the laboratory performing thespec i f i c analysis. These travel blanks will be handled, transported, andanalyzed in the same manner as the samples acquired on a given day. For thepurposes of this investigation, two t r a v e l / t r i p blanks will be included in theanalyses.
Blind Field Blank
Field blanks are sample bott les f i l l e d with analyte free water that are openedin the f i e l d and transferred back and f or th (three times) between bottles. Blindf i e l d blanks will be collected at a minimum frequency of one per week. The
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Section 6Quality Control Checks

decontamination rinsate blanks will serve as the f i e l d blanks during Round I ofthe sampling. If contamination is found in the rinsate blanks, f i e l d blanks willalso be collected once per week during Round 2 sampling in order to pinpointthe source of the contamination.
Blind Field Duplicates
F i e l d dupl i ca t e s may be co-located samples within a single sampling location,collected ident ical ly and consecutively over a minimum period of time. Thistype of f i e l d duplicate provides a measure of the total system variability ( f i e l dand laboratory variance) including the variability component resulting fromthe inherent heterogeneity of the f i e l d sources.
A second types of f i e l d duplicate, to be collected for soils are split sampleswhich are collected f rom a homogenized composite of the sample. This typeof dupl icate does not provide a measure of the component of variabilityinherent to the source. However, variability of the remainder of the totalsystems, including the homogenization procedure, will be characterized.Because samples analyzed for volatiles should not be homogenized, dupl i cate sof this type will not be analyzed for VOAs.
F i e l d dupl i ca t e s will be collected at a minimum frequency of one per week ofsampling. T y p e s of f i e l d d u p l i c a t e samples, whether grab or homogenizedcomposi t e are discussed in the S a m p l i n g Plan.
Blind Standard Reference Materials (SRM)/Performance Evaluation(PE) Samples
SRM and PE samples are materials of known composition which have beenprepared by, and obtained f r o m EPA-approved sources, and which haveundergone multi-laboratory analyses using a standard method. S R M / P Esamples provide a measure of analytical performance and analytical methodbias (accuracy). S R M / P E samples will be submitted blind to the contractpro j e c t laboratory at a frequency of 1 per 50 samples as available, as not allanalyses are available as SRMs.

Elec t ron i c Data Base Q u a l i t y Control
The analytical data f rom the laboratory will be electronically downloaded tothe qual i ty control database. T h i s t rans f er will be checked for accuracy bydoing an electronic check of the database against the laboratory d i sk e t t edeliverable. If greater than f i v e percent of entered values are found in errorand corrected, an additional 100 percent quality control check will be done.Electronic data bases manipulated by computer programs will have aminimum of f i v e percent of data checked to ensure the programs functionedcorrectly.
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S e c t i o n 7
S a m p l i n g C u s t o d y and Documentation

S a m p l e custody and documentation Q A / Q C activities will be implementedduring the RL These activities are designed to maintain the custody andintegrity of the samples. Q A / Q C activities will include sample tracking anddocumentation, site security measures, sample preparation QC, and f i e l daudits. These activities are designed to ensure that Q A / Q C measures areadequately and properly appl i ed during the RI process.
S a m p l e tracking and documentation will involve the use of f i e l d log books,sample preparat ion and tracking log books, f i e l d maps, site pho t ography ,sample labeling, and chain-of-custody forms. These procedures allow trackingof each sample f r o m the time of col lec t ion through the preparation process toreceipt by the laboratory.

F i e l d S a m p l i n g Opera t i on s
F i e l d s amp l ing cu s tody and documentat ion will include sample log books, log
sheets, f i e l d maps, site p h o t o g r a p h y , and sample label ing and chain-of custody
forms.
Log Books
Each sampling f i e l d team leader will use a log book to record all samplingactivities. F i e l d log books will be numbered and bound. In the f i e l d logbooks, team leaders will record the date and time of sample collection, thes a m p l i n g locat ion, the sample i d e n t i f i c a t i o n number, sampl ing personnel andothers present, weather and other conditions at the site, a photographic log,and other pertinent sampl ing events in chronological order.
The f i e l d team leader will use separate, prenumbered and bound log books torecord information pertinent to the RI/FS. The task leader will document themajor activities of the sampl ing, along with any addi t ions to or deviationsf r o m planned activities. A designated f i e l d task leader will document allin format ion concerning sample co l l e c t ion, custody and documentation.

C h a i n - o f - C u s t o d y Requirement s
The purpo s e of the c h a i n - o f - c u s t o d y procedures is to document the i d en t i ty of
the sample, and its handl ing, f r om its f i r s t existence as a sample until
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Section 7Sampling Custody and Documentation
information derived from it is introduced as evidence during legalproceedings. Cus tody records trace a sample f rom its co l l ec t ion through alltransfers of custody until it is transferred to an analytical laboratory. Internallaboratory records then document the custody of the sample through its finaldispos i t ion.
A sample is under custody if one or more of the f o l l o w i n g criteria are met:
• The sample is in the c u s t o d i a n ' s (sampler, lab personnel, etc.) possession.
• It is in the c u s t o d i a n ' s view a f t e r being in possession.
• It was in the c u s t o d i a n ' s possession and was locked up to preventtampering
• It is in a de s ignated secure area.
S a m p l e i d e n t i f i c a t i o n records and custody records to s a t i s f y the requirementsof both EPA and the CLP will be used. The National EnforcementInvest igat ions Center (NEIC) Policies and Procedures Manual provides chain-o f - c u s t o d y and document control procedures, and the User's Guide to theContract Laboratory Program provides documentation requirements
established by the CLP. The remainder of this section discusses the chain-of-custody and document control requirements spec i f i ed in the above documentswhich are a p p r o p r i a t e to the DHA S i t e . These procedures will be f o l l o w e d . If
any devia t ions occur, a p p r o p r i a t e personnel will be n o t i f i e d and deviationswill be noted in the f i e l d log book.
Field Custody Requirements
Chain-o f-cu s tody for sample s co l l ec ted in the f i e l d and transported or shippedto laboratories for analysis will be maintained. The f i e l d team will have ades ignated f i e l d sample custodian with overall responsibi l i ty for samplecustody, and for f i e l d document control. The custodian will ensure that thes a m p l i n g teams have and use the a p p r o p r i a t e i d en t i f i ca t i on and custodyrecords, will resolve custody problems in the f i e l d , and will handle thesh ipment of sample s to the analyt i cal laboratories. It is assumed that eachanalyt ical laboratory will have an i d e n t i f i e d sample custodian and document
control o f f i c e r .
Sample Tags
Each col lec ted sample, inc luding dupl i ca t e s and travel or f i e l d blanks, willhave a c o m p l e t e l y f i l l e d - i n sample tag securely attached to it. Duplicate s ,sample s p l i t s and blanks will be sh ipped "blind" to the laboratory, but will be
assigned a unique i d e n t i f i c a t i o n code in order to f a c i l i t a t e i d e n t i f i c a t i o n of the
laboratory result s . S a m p l e c o l l e c t i on tags will be preprinted to ensure that therequired i n f o r m a t i o n is provided on each tag. T a g s will include the Projec tCode number, the l o ca t i on of the s a m p l i n g site (both address and site code),
the t y p e of s a m p l e and the analyses required, the time of s a m p l i n g and the
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Section 7Sampling Custody and Documentation
signature of the sampler. The entire reverse side of the tag is available forRemarks. The person who phys i ca l ly collects the sample is the Sampler andwill sign the sample tag.
Chain-of-Custody Record Sheets
Custody records will be used for the samples collected at the DHA Site. Themultipart carbonless copy forms will be correlated with the sample collectiontags; requested information will have the same heading on both. The sampleror sample custodian will complete a Chain-of-Custody Record to accompanyeach sample shipment f rom the f i e l d to the laboratory.
The custody records will be used for a packaged lot of samples; more than onesample will usually be recorded on one form. More than one custody recordsheet may be used for one package, if necessary. Their purpose is todocument the transfer of a group of samples traveling together; when thegroup of samples changes, a new custody record is initiated. The originalcustody record travels with the samples; the initiator of the record keeps acopy. When custody of the same group of samples changes hands severaltimes, some peop l e will not have a copy of the custody record. This isacceptable as long as the original custody record shows that each person whohad received custody has proper ly relinquished custody.
General use instructions f o l l o w :
Using a Two-Part Custody Record Sheet
• The originator f i l l s in all requested information from the sample tags.
• The originator signs in the top left "Relinquished by" box and keeps thecopy.
• The original record sheet travels with the samples.
• The person receiving custody checks the sample tag information againstthe custody record. He also checks sample condition and notes anythingunusual under "Comments" on the custody form.
• The person receiving custody signs in the adjacent "Received by" box andkeeps the original.
• The D a t e / T i m e will be the same for both signatures since custody must betransferred to another person. When samples are shipped via commoncarrier (e.g., Federal Express), the d a t e / t i m e will not be the same for both

signatures.
• When samples are shipped via common carrier, the original travels withthe samples and the shipper (e.g., Fie ld S a m p l e Custodian) keeps the copy.The shipper also keeps all s h i p p i n g papers, bi l l s of lading, etc.
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Section 7Sampling Custody and Documentation
• In all cases, it must be readily seen that the same person receiving custodyhas relinquished it to the next custodian.
• If samples are l e f t unattended or a person refuses to sign, this must bedocumented and explained on the custody record.
Questions/Problems Concerning Custody Records
If a discrepancy between sample tag numbers and custody record listings isf ound, the person receiving custody should document this and properly storethe samples. The samples should not be analyzed until the problem isresolved by contacting the f i e l d sample custodian or other designatedresponsible authority; e.g., the appropr ia t e QA coordinator.
The responsible person receiving custody should attempt to resolve theproblem by checking all available information (other markings on samplecontainer, t y p e of sample, etc.). He should then document the situation on thecustody record and in his pro j e c t logbook and n o t i f y the appropr ia t e samplecustodian by the f a s t e s t available means, f o l l o w e d by written not i f i cat ion.
Changes may be written in the "Comments" section of the Custody record andshould be initialed and dated. A copy of this record should accompany thewritten no t i f i ca t i on to the sample custodian. A comple te copy of thedocumentation of the problem and its resolution should also be provided to
the QA coordinator and submitted to the pro j e c t f i l e s .
Custody Seals
Cus tody seals are narrow s tr ip s of adhesive paper used to demonstrate that notampering has occurred. T h e y may be used on sampling equipment, but theyare intended for use on sample transport containers such as sample coolers.The f i e l d inves t igator shall write the date and signature on the seal.
Laboratory Custody Procedures
The CLP laboratories routinely work with CLP custody procedures and willimplement them for this work assignment. Non-CLP laboratories will usesample i d e n t i f i c a t i o n records and custody records to s a t i s f y the CLP orequivalent requirements. These requirements are outlined below:
• Upon receipt at the laboratory, each sample shipment will be inspected toassess the condit ion of the s h i p p i n g container and the individual samples,and the condition or integri ty of the custody seals on a received shipmentof samples will be documented at the time of receipt of the laboratory.
• Enclosed chain-of-custody records will be cross-referenced with all thesamples in the shipment; these records will be signed by the samplecustodian and placed in the pro j e c t f i l e .
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Section 7Sampling Custody and Documentation
S a m p l e custodian will continue the chain-of-custody by assigning a uniquelaboratory number to each sample on receipt; this number id en t i f i e s thesample through all fur ther handling.
Internal log books and records that maintain the chain-of-custodythroughout sample preparation and analysis, and data reporting will bekept.

S a m p l e S h i p m e n t
Each sample sh ipped will be packed in accordance with Department ofTranspor ta t i on (DOT) regulations which include documentation requirements.In addi t ion, each sample will be ident i f i ed with a sample ident i f i cat ion tag,and will be listed on the chain-of-custody record completed for each samples h i p p i n g container. The f i e l d sample custodian will n o t i f y the laboratorysample custodian of sample shipment.

Laboratory Procedures
The laboratory procedures f o l l o w e d during the RI/FS are outlined in each ofthe analytical l a b o r a t o r y ' s QC manuals. These manuals will be kept at theCOM o f f i c e in Dal la s during the RI/FS.

S e c u r i t y
Several security measures will be implemented during the RI/FS f i e l ds amp l ing to maintain the integr i ty of the samples during the collection process.In the f i e l d , samples will be maintained in the possession of team leaders, orlocked inside f i e l d vehicles, until relinquished at the f i e l d f a c i l i t y . The f i e l df a c i l i t y will be de s ignated as a secured area, accessible by approved personnel
only.
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Sect ion 8
Data Reduct ion, V a l i d a t i o n , and Repor t ing

All samples subject to laboratory analysis will be validated and verified by thelaboratory. Upon completion of the laboratory analyses, an independentvalidation of a portion of the data will then be performed. COM will consultwith EPA to determine what data require validation.
Reduction of laboratory measurements and laboratory reporting of analyticalparameters shall be in accordance with the procedures spec i f i ed for eachanalytical method (i.e., perform laboratory calculations in accordance with themethod-specific procedure). When CLP analytical methods are used, theappl i cab l e data as se s sment/validation procedures def ined in the CLPIFB/SOW and CLP Data Validat ion Functional Guidelines, will be used toestablish analytical data quality. Any deviations f r om the analytical methodshall be delineated in a procedure-specific SOP. Any special reportingrequirements (e.g., reporting concentrations in soil on a dry or wet weightbasis) shall also be delineated in an SOP. All method deviations and reportingor calculation variances will be f u l l y documented by the projec t lab.Analytical parameters shall be reported in units generally accepted within theindustry.

Data V a l i d a t i o n and Assessment: General Approach
Data quality and utility depends on many factors, including samplingmethods, sample preparation, analytical methods, quality control, anddocumentation. Subcontractors, such as laboratories or sampling personnel,must be advised of all app l i cab l e documentation and procedural requirements.Once the data are assembled, sat i s fact ion of all validation criteria will bedocumented as listed below. Chemical data must meet criteria of: (1)quantitative statistical significance; (2) custody and document control; and (3)sample representativeness. Physical data include: (1) sampling location, time,and personnel; (2) documentation; and (3) methodologies.
Documentation may be either direct (e.g., listing of dates, names,methodologies, etc.) or by reference to existing documents. Any referencedocuments will be s p e c i f i c a l l y ident i f i ed . The precise and retrievable locationof nonstandard documents (e.g., in-house procedures manuals, chain-of-custody forms, laboratory reports) will be stated.
To determine the quantitative statistical significance of chemical data, thef o l l o w i n g items will be documented as appropriate (e.g., with laboratory
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Section 8Data Reduction, Validation, and Reporting
records, laboratory standard operating procedures by reference to an approvedSOP manual, or with equipment manufac turer/ suppl i er records).
1. Laboratory / f i e l d instrumentation, including calibration data, standardmethods and references.
2. Proper sample bottle preparation.
3. Laboratory analysis methods, including reference methods.
4. Laboratory analysis detection limits.
5. Ver i f i ca t i on of s tandards using EPA or NBS reference materials.
6. Analysis of laboratory blanks, spikes, dupl i ca t e s , etc., as spec i f i ed in thisQ A / Q C Plan and referenced protocols.
7. QC limits shall be consistent with the limits established for EPA'sContract Laboratory Program.
8. Analysi s of f i e l d dupl i cate s , blanks, and other QC sample types asspec i f i ed herein and in the Work Plan.
To evaluate the custody and document control for samples and results, thef o l l o w i n g items will be documented:
1. F i e l d custody noted in f i e l d log book or trans fer-of-cus todydocumentation for sample col lec t ion, handling, and shipment.
2. Laboratory custody documented by trans f er-of-cus tody documentation

from either f i e l d personnel or shipper.
3. Laboratory custody documented through designated laboratory sample

custodian with secured sample storage area.
4. Traceabi l i ty of sample designation number(s) through entire monitoringsystem.
5. Maintenance and storage of all f i e l d notebooks, laboratory data, and allcustody documents.
6. Comple t i on of all forms and log books (indel ible ink without alterationsexcept as crossed-out (not erased) and initialed).
7. I d e n t i t y of sample collector.
8. Dates of sample col lect ion, s h i p p i n g , and laboratory analysis.
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Section 8Data Reduction, Validation, and Reporting
In some cases, the handling of a sample while in the custody of one individualmay not be properly documented. In addit ion, written documentation oftransfers of custody between two individuals may be lost. In such cases, itmay be necessary to rely on the c u s t o d i a n ' s verbal testimony that the sampleremained secure or that a transfer was made to another individual. If there isany chance that the c u s t o d i a n ' s testimony will be seen as unreliable, the dataproduced as a result of that sample may be rejected.
The existence of appropriate and proper documentation associated with as a m p l e ' s analysis may be judged as acceptable in a court of law; however, theposs ibi l i ty exists that individual testimony as to the proper appl icat ion of allprocedures may be required as well.
To determine sample representativeness, the f o l l o w i n g items must be checked:
1. Compat ib i l i ty between f i e l d and laboratory measurements or suitableexp lanat ion of any discrepancy.
2. Sampl e preservation technique and holding time.
3. S a m p l e storage within suitable temperature, l i g h t , and moistureconditions.
4. Use of proper sample containers (e.g., inert for the parameter(s) ofinterest).
5. Use of proper sample co l l e c t i on equipment.
6. Use of proper decontamination procedures.
7. Use of proper laboratory preparation techniques (e.g., drying, aliquoting,dige s t i on , extraction).
8. Evaluation of proper sample site selection criteria to providerepresentativeness.
To evaluate the physical data that support the analytical data, the f o l l ow ingitems will be documented.
1. Sampl ing date and time.
2. S a m p l i n g team; observation taker and recorder, team leader.
3. S a m p l i n g location and physical description (e.g., t i l l ed , rangeland, type ofvegetation, monitoring well type , etc.).
4. S a m p l e d e p t h increment for soils.
5. Sampl e collection techniques.

D O M O R P T . S E S COM Camp Dresser & M c K e e 8-3



Section 8Data Reduction, Validation, and Reporting
6. Held preparation techniques (e.g., compositing, phase separating, etc.).
7. Visual c las s i f i cat ion of sample using an accepted c las s i f i cat ion system.
8. A thorough description of the methodology used, and a rationale for theuse of that methodology (as included in the projec t Work Plan, Q A / Q CPlan, and any Standard Operating Procedures (SOPs).
9. Examination of documentation of record-keeping practices.
QC Documentation
Laboratory data are screened for inclusion and frequency of the necessary QCsuppor t ing information (detection limit verification, initial calibration,continuing calibration, reagent blanks, dupl icate s , spikes, etc.). QCinformation not included or of in su f f i c i en t frequency is cause to designate thea f f e c t e d measurement data as questionable or invalid. Requests for reanalysisfor additional QC-support ing information can be made at this point.
Corrective Action
QC suppor t ing information is then screened for QC data outside establishedcontrol limits, and if out-of-control data are discovered, the spec i f i eda p p r o p r i a t e corrective action is also obtained from the support ing information.Certain out-of-control data without appropriate corrective action are cause todes ignate the a f f e c t e d measurement data as questionable or invalid. Requestsfor reanalysis can be made at this point.
As de f ined in the EPA CLP Stat ement of Work, automatic corrective actionmust be taken by CLP laboratories for spec i f i ed out-of-control instrumental QCchecks and for method blanks. Recalibration is required of any instrument
until it meets calibration criteria and reanalysis of the associated samples is
required for out-of-control Ini t ia l and Continuing Calibration Veri f i cat ionS t a n d a r d s and Blanks (ICV/ICB and C C V / C C B ) , QC Check S a m p l e s , GC/MSinstrument tunes, the ICP I n t e r f e r e n c e Check (ICS), the Laboratory or MethodControl S a m p l e s (LCS/MCS), surrogate spike recoveries, and internal standardresponses. The laboratory is required to demonstrate that the sp e c i f i edInstrument Detection Limits (IDLs) are attained. Corrective action is requiredfor all types of methods used if any of the above QC measures do not meetcriteria as spe c i f i ed in the app l i cab l e method or this Q A / Q C Plan.
It is the responsibil i ty of the Laboratory Manager and the Laboratory Q A / Q Csupervision to implement corrective action when any of the QC measures donot meet the required criteria. The criteria for the implementation ofcorrective action related to the analysis of laboratory samples is discussed indetail at the end of this section.
Organic analytes found in preparat ion blanks are required to be less than thecontract-required quantisation limits except as spec i f i ed for certain commonlaboratory contaminants. Reanalysis is required of any samples associated
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Section 8Data Reduction, Validation, and Reporting
with an out-of-control preparation blank if the reported concentration in thesamples of a spe c i f i c analyte, which was also found in the blank, is less thanten times the amount found in the blank. Air sample preparation (cleancanisters) blank data are to be acquired and used to assess the degree of bias,if any, of f i e l d sample data values, but the reanalysis requirement appl i ed toother types of preparation blanks will be waived.
For all other QC samples, either a f l a g or no corrective action is spec i f i ed .This includes:
Serial d i lut ion
• H o l d i n g times
• Common laboratory contaminants found in organic blanks
• Matrix S p i k e s , d u p l i c a t e s , and matrix spike d u p l i c a t e s
• Graphic Furnace Atomic Absorp t ion (GFAA) dup l i ca t e injection (one timereinjection only required)
• GFAA analytical spikes (see CLP decision tree for Method of StandardA d d i t i o n s ( M S A ) analysi s)
• EPA-approved s tandard s
Thus, it is recognized that if a laboratory is operating per protocol and noerror or anomaly has occurred during sample preparation and analysis, theonly meaningfu l corrective action is rediges t ion/re-extract ion and reanalysis.The existence of out-of-control, qual i f i ed results does not automaticallyinvalidate data. T h i s l a t t e r point is r epea t ed ly emphasized in the EPA"Functional Guidel ines for Data Validat ion" and is inherently acknowledged bythe very existence of the data v a l i d a t i o n / f l a g g i n g guidelines.
The goal to produce the best possible data does not necessarily meanproducing data without QC quali f iers . Some qual i f i er s can provide useful
information.
A Laboratory Informat i on Management System (LIMS) will be used tomaintain all informat ion pertaining to each sample. Each sample is loggedinto the system by the S a m p l e Login Supervisor. Informat ion concerning theclient, required tests, expected complet ion date and reporting and invoicingdata are entered into the system. The system then generates sample analysisassignment forms which travel to the laboratory with the sample. The resultsare entered onto this form, which is then returned and the test results/ time ofanalysis and analyst's name is entered into the LIMS database. The onlyexcept ion to this is that for G C / M S data, only the time and a n a l y s t ' s name areentered; the report is prepared in the G C / M S lab as an enclosure to the final
report.
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Section 8Data Reduction, Validation, and Reporting
Upon the completion of all analyses for a sample or group of samples on awork order, the data is validated by the Laboratory Supervisor. No report canbe printed until the proper validation release code is entered into the system.This code is available only to the Laboratory Supervisor. Report validationoccurs on a daily basis.
Completed reports are printed daily, and are reviewed by the Q A / Q CSupervisor. The reports are checked for logic and protocol errors and allrequired Q A / Q C data is attached to the report. The report is then released tothe Document Control Specialist for final preparation and copying. A finalcheck is made of the entire package f o l l owing which it is mailed or otherwisedelivered to the client.
Internal Q A / Q C checks are an integral part of the l a b o r a t o r y ' s e f f o r t s toprovide data of undisputed merit and are done on a routine basis to monitoranalytical quality. At least one in ten samples is duplicated and at least one inten samples is spiked for all tests except for G C / M S analyses. For G C / M Sanalyses, one sample in twenty is duplicated and spiked. In small sample lots,at least one duplicate and blank is analyzed, even if the sample lot is only onesample. A standard method blank is also run with each lot. Sample s for theknown addition and the duplicate are chosen at random from the lot beinganalyzed.
Control charts are prepared for the dupl icate and spike sample data to monitorthe quality of the data generated in the laboratory over both short and longterm time frames. Control charts are useful in that they readily i d e n t i f y datawhich is outside normal ranges in terms of accuracy and precision. The chartsgraphically present the information from quality control analyses and indicatewhen control limits are exceeded and when samples must be re-analyzed a f t e r
taking corrective action.
Precision is assessed by setting control limits on dupl icate analyses at ± 3standard deviations from the mean, and warning limits are def ined by ± 2standard deviations f rom the mean. The true value is also p lo t t ed on thecontrol chart. The control limit for accuracy is def ined as one standarddeviation from the mean, and warning limit is set at one half of a standarddeviation.
Any problems or concerns of the Q A / Q C Supervisor are reported immediatelyto the Laboratory Supervisor and/or Manager who is responsible for insuringthat the problems are correctly identi f ied and remedied prior to any furtheranalyses. The Q A / Q C Supervisor and/or the Laboratory Supervisor andManager shall take whatever action is required to correct problems, requestingassistance from higher management as necessary.
All tests performed during the period in question must be repeated, andsat i s fac tory results must be obtained on check samples prior to continuation ofanalyses in areas where problems have been ident i f i ed.
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Section 8Data Reduction, Validation, and Reporting
Control charts are designed to f l a g excursions from normal trends before theybecome problems. These charts are reviewed daily by the Q A / Q C Supervisorand the Laboratory Supervisor. Data and equipment trends are noted and theoperators are informed of the results and possible maintenance or calibrationneeds. When Warning Limits are exceeded, the Laboratory Supervisor orManager is required to assess the method and to correct any problems whichare found. If the Control Limits are exceeded, the cause must be identi f iedand corrected. The occurrence of the excursion and the corrective action takenare recorded.
PARCC Parameters
Measurement data are reduced and validated in accordance with recognizedEPA procedures. These procedures generally include consideration of.
• Representativeness

- Description of nonconformance with approved sampl ing and analyticalm e t h o d o l o g y and evaluation of their e f f e c t s on representativeness
- Examination of the results of QC blanks for external samplecontamination (external contamination may be cause for invalidation)
- Inval ida t ing nonrepresentative data or i d e n t i f y i n g data to be classif iedas questionable; only representative data shall be used in subsequentdata reduction and val idat ion activities

• Accuracy
- Computing percent recoveries for spiked samples
- A p p l y i n g C h a u v e n e t ' s criterion for de t e c t ing bad recovery data
- Determining the range of uncertainty at a given level of confidence

• Precision
- Examining replicate samples for range of values
- Determining if s ampl ing error has occurred by comparing scatter
- Evaluating data on groups of samples that should all have similarcomposition (by digest group and by sample matrix) by examining thescatter in each group in comparison to the overall scatter (invalid dataare di s carded)
- Computing an overall relative standard deviation that is applicable to allthe f i e l d investigation data f rom a particular sampling campaign.

DOMORPT.SE! CDM Camp Dresser & M c K e e 8-7



Section 8Data Reduction, Validation, and Reporting
Completeness
- Computing the frac t ion of measurement data that remained valid a f t e rdiscarding any invalid data to physical, accuracy, or precision reasons(to be computed as a frac t ion of total planned and total collectedsamples)

• Comparabi l i ty
- I d e n t i f y i n g pertinent data characteristics which may limit comparabilityto other data sets

Data Base QC
Validated data and appurtenant precision and accuracy statements shall beentered into a pro j e c t data base management system. Duplicate data entry oritem-by-item independent entry checks shall be performed as a quality controlcheck of entry accuracy. Computerized data storage should also be routinelyverif ied through the use of a s o f tware test program designed to verify theaccurate retrieval of da ta (both sorted and unsorted).
Data Validation and Reduction Package
The entire data validation and reduction package, plus the data basemanagement system f i l e printout shall be transmitted to the client in a formatwhich presents a summarization of the samples co l l ec t ed, results data, and theassociated Q A / Q C which de f ine s the analytical quality of the data.

F i e l d Measurement Data
Valida t i on of data obtained f r o m f i e l d measurements (pH, Eh, sp e c i f i cconductivity, dissolved oxygen, temperature, and soil organic vapor) will beperformed by the projec t chemists, geochemists, geologis t s , or other quali f iedpersonnel and the On-Site Coordinator. V a l i d i t y of all data will be determinedby checking calibration procedures utilized in the f i e l d as appropriate ,evaluating dup l i ca t e and control sample analyses, and by comparing the datato previous measurements obtained at the sp e c i f i c site. Large variations(greater than ten percent) will be examined in association with changes in localsoil conditions and general trends. Variations in data which cannot be
explained will be assigned a lower level of va l id i ty and will be used forlimited purposes. The projec t chemists, geologists, or geochemists and the On-S i t e Coordinator will summarize the data obtained f r o m f i e l d measurements
and will include this information in f i e l d log books.
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Section 8Data Reduction, Validation, and Reporting
Final Repor t ing and Report Archival
Upon successful completion of the data validation process and assessment ofusability of the data, all data generated for the DHA site will be entered into adata base management system (DBMS). Data will be available for analysis bythe site manager and other authorized personnel using spec i f i c DBMS accesscodes. Data summaries and results will be submitted.
Copies of all analytical data and /or final reports are retained in the laboratoryf i l e s and, at the discretion of the laboratory manager, data will be stored oncomputer disks for a minimum of six months.
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S e c t i o n 9
A u d i t Procedures

Internal audits will be the responsibility of the Q A / Q C o f f i c e r and will beperformed on an as-needed basis. Internal system and performance audits willbe conducted during the RI/FS. Additional audits will be performed, ifproblems are discovered. System audits are qualitative reviews of projectactivities to check that the overall QA program is functioning properly.Performance audits are quantitative checks on d i f f e r e n t aspects of internalsupport or projec t work, and are appropriate for environmental sampling andanalysis activities.
Subsequent to an audit, the Q A / Q C o f f i c e r will develop an audit report thatsummarizes the audit f indings , including those areas found to be in non-conformance and the proposed corrective measures. This report will beprepared in memorandum form, submitted to the projec t manager, and copiedto the projec t f i l e .
The analytical laboratories utilized in the RI/FS will be subject to performanceaudits in accordance with established CLP protocol. In particular, s u f f i c i en tadvance planning to allow for performance evaluation testing and auditingwill be required for non-CLP laboratories.
For split samples analyzed by a CLP Laboratory, the CLP Statement of Workwill not include additional audits performed as long as EPA audits have been,or are being, performed at the laboratory. The results of these audits must bedetermined to be sa t i s fac tory and documentation available for projec t f i l e s .
F i e l d performance audits will be conducted as required by EPA or the Q A / Q Co f f i c e r . It is understood that the EPA may request an audit of any of theprocedures set f o r th in the RI/FS projec t documents. A f i e l d performanceaudit will consist of a visit to the f i e l d to verify that all Q A / Q C procedures setf o r t h in the RI/FS QAPP and FSP are being f o l l o w e d . The auditor willcompare the sampling, collection, and documentation procedures as stated inthe projec t documents to what is actually being performed in the f i e l d .Discrepancies will be noted and the appropriate f i e l d personnel will benoti f ied so that corrections can be made immediately. A formal f i e l dperformance audit report will be produced and delivered to the pro j e c tmanager and f i e l d personnel. A copy will also be submitted to the f i l e s .
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S e c t i o n 10
Corrective A c t i o n

An important part of the QA program developed for the RI/FS to beconducted at the DHA site is a well de f ined, e f f e c t i v e policy for correctingproblems. The QA program operates to prevent problems, but it also serves toid en t i fy and correct those that already exist. Usually these problems requireeither on the spot, immediate corrective action or long term corrective action.
The corrective action system to be used during the RI/FS is designed toi d e n t i f y problems quickly and solve them e f f i c i e n t l y . The QA o f f i c e r isresponsible for the direction of this system and receives f u l l support frommanagement for its implementation. The essential corrective action steps forthis projec t are as f o l l ow s:
• I d e n t i f y and d e f in e the problem;
• Assign responsibili ty for invest igating the problem;
• Determine a corrective action to eliminate the problem;
• Assign and accept responsibility for implementing the corrective action;
• Implement the corrective action;
• V e r i f y that the corrective action has eliminated the problem; and
• Document the problem i d e n t i f i e d , the corrective action taken and itse f f e c t i v ene s s in eliminating the problem.
Corrective action procedures which will be used to resolve deficiencies foundduring routine activities or QA audits of f i e l d , laboratory, or o f f i c e activitiesare presented below.

Corrective Act ion R e s u l t i n g F r o m Routine A c t i v i t i e s
Deficiencies found during normal routine activities will be resolved byimplementing corrective action as part of normal operating procedures bys t a f f . Corrective actions of this type will be noted in the f i e l d or laboratorynotebook. No other formal documentation is necessary unless furthercorrective action is required. If normal procedures do not solve the problem,
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Section 10Corrective Action
the s t a f f will document the problem in a formal memorandum addressed tothe Q A / Q C o f f i c e r and copied to the projec t f i l e .

Corrective Action Resu l t ing From QA A u d i t s
Deficiencies encountered during a QA audit will be corrected as soon aspossible. The projec t manager is responsible for completion of appropriatecorrective action. The procedures used to expedi t e corrective action will be asf o l l ows:
• Auditor verbally not i f i e s the projec t manager of deficiencies found;
• Project manager institutes corrective action as soon as possible; and
• QA director distributes the audit report proper ly to team personnel.
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S e c t i o n 11
Q u a l i t y Assurance Report s to Management

Reports which present data resulting from f i e l d or laboratory measurementsduring the RI/FS will contain a QA section addressing the quality of the dataand it's limitations. The QA section will address the f o l l o w i n g points asappropriate:
• Adherence to the RI/FS FSP, QAPP, and Workplan with an explanation ofdeviations to these plans;
• Precision, accuracy, and completeness of the data reported, in quantitativeterms, as compared with the objectives set for those parameters;
• Representativeness and comparability of data in qualitative terms ascompared with objectives set for those parameters;
• Changes and revisions to the documents regarding f i e l d work;
• Summary of QC activities, including development of standard operatingprocedures and QC procedures; and
• Summary of QA activities such as results of performance a n d / o r systemaudits, description of quality problems found, and description of correctiveactions taken.
Measurement reports generated as a result of f i e l d or laboratory activities willbe reviewed by the QA o f f i c e r and the projec t manager.
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tCAinc KftPET AKAirrt un
Contract RequiredDetection Limit "•*>Amalyte ( u i / L )

2004010200Beryllium *
Celciue SOOO
Cobalt SOCopper 25trST 100
Btfneiiun SOOO
Mettf tanOCO ISKercury 0.2•ickel *0soooSSll~r 10SodluB SOOO
V a w t f l w SOZinc JOCyanide _______ W_

(1) S u b j e c t to the restriction* spe c i f i ed in the f i r s t page of Part C. Sect ion XVof Inhib i t D (Alternate Kathode • Catastrophic Pel lure) say analytical methodspec i f i ed in SOW Inhibit D may he utilised as long as the documented instrumentor method detection limits moot the Contract Bequired Detection Limit (CBDL)requirements. Blgher detection limits may only be used in the f o l l o w i n gcircumstance:
If the sample concentration exceed* f ive times the detection limit ofthe instrument or method in use, the value may he reported even thoughthe instrument or method detection limit may mot equal the ContractBequired Detection Uait. 90s is illustrated in the example belov:
For load:
method in use • 1CFInstrument Detection Uait (TO.) • 40S a m p l e concentration - 220Contract Bequired Detection Uait ( C t t l ) - 9
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T A R G E T C O N F O U N D L I S T ( T C L ) A N DC O N T R A C T REQUIRED Q U A N T I T A T I O N U K I T S (CRQL)

NOTE: The values in these tablaa are quantitation l ia i ta , a££ absoluted a t a e t i e n l ia i ta. Tha Mount of aatarial necessary to produea • datae t erresponse that can ba i d a n t i f i a d md rel iably quant i f i ed ia greater than thatneeded to a l a p l y be datoe tad abort tha background ooiaa. Tha quantitationlimit* in thaaa tablaa ara aat at tha ooneantrationa ia tha aaarpla oquivalantto tha eoacantration of tha lovaat calibration ataadard aaalysad for aaehanalyta.
S p a e i f i c o j u a a t i t a t l o n liaita ara highly Matrix dopoadant. Tha o juaat i ta t ionl iait t l l a t o d haraia ara providad for guidance and ajay aot alwaya baaahiavabla.
Tha CRQL valuaa liatad on tha f o l l o v i a g pagaa ara baaed on tha aaalyaia afaaaplaa according the •paci f i cat ions given in Exhibit D. For oach fractionaad aatrix, a brief ayaopala of tha aaa^ling handling and aaalyaia otops iagiven, along with aa axaspla calculation for tha CRQL value. All CRQL valuesara rounded to tvo aignificant f i g u r e s , for aoil aaaploa. tha aoiaturecontent of tha aaaples ia »U eonaidared ia thaaa oxaayle calculations.
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T A R C E T C O M P O U N D U S T (TO.) A M D C O M T B A C T UQVUED Q U A I T T I T A T I O U L Z M Z T S (dQL)
• * O u a n t f e a t f <

1. Chloreaothaae2. Breaoairtiani9. Vinyl Chloride4. Chloroe thane5. Methylone Chloride
6. Acetone7. Carbon Diaul f ideB. 1.1-Diehloroethene9. 1,1-Dichloroothano10. 1.2-Dichloroethene ( t o t a l )

11. Chlorofera12. 1,2-Dichloroethane13. 2-Butanone14. 1,1,1-Trichloroethane15. Carbon Tetrachloride
16. Broaodicbloroaethana17. 1,2-Dichleropropana11. c i f - l , 3 - D i c h l o r o p r o p e n e19. Trichloroethene20. DibroBochlerone thane
21. 1 ,1 ,2-Trich loroe thane22. Benton*23. trans-l ,3-Dichloropropene24. Sroaoforn25. 4-Methyl-2-pentanone
26. 2-Hexanone27. Tetrachloroothene21. Toluene29. 1.1.2.2-Totrachloroothaae90. Chlorebeaxene
91. Ithyl Beaten*92. Btyrone29. lylonea ( T o t a l )

74-17-374-13-975*01-475*00-575*09-2
67-64-175*15-075-25-475-94-3540-59-0
67-66-3107-06-271-93-371-55-656-23-5
75-27-47 B - I 7 - 510061-01-579-01-6124-41-1
79-00-571-43-210061-02-675-25-2101-10-1

591-71-6127-11-4101-11- 379-94-51M-90-7
100-41*4100-42-51990-20-7

ttar
10
10
10
10
10
10
10101010
1010101010
1010101010
1010101010
1010101010
101010

Levl a f l

1010101010
1010101010
1010101010
1010101010
1010101010
1010101010
101010

M o d .
Jail

12001200120012001200
12001200120012001200
12001200120012001200
12001200120012001200
12001200120012001200
12001200120012001200
120012001200

On£ g l j g i

(50)(50)(50)(50)(50)
(50)(50)(50)( S O )(50)
(50)(50)(50)(50)(50)
(50)(50)(50)(50)(50)
(50)(50)(50)(50)(50)
(50)(50)(50)(50)(50)
(50)(50)( S O )

• Ojuantitation liaita liated for aoll/aediaent are baaed on vet weight. The•uantitation liaita calculated by tho laboratory for •oil/aedia*nt,calculated on dry weight baaia aa required by tho contract, will bo higher.
Vote that the dQL valuea l i f t e d on tho preceding page aay BJB£ bo thoae
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a p e c i f i e d in pravioua CLF Stateaenta of Work. Thaaa valuaa ara aat atooneantrationa in the aaaple equivalent to tha ooneantration of tha lowestcalibration standard ape c i f i ed in-Exhibit D VGA. Lowar quantitation limit*•ay ba achievable for water aaaplee by employing tha Statement of work farLov Concentration Vatar for Organic Analyses.
V O I A T X L E S

A 5 aL volume af water ia purged with an inert gas at ambient temperaThe volatile* are trapped en oolid eorbenta. and deaarbed directly anOC/KS. Far a aaaple with aamisimd I at the CaQL af 10 mg/L:
(10 ug/L) (5 aL) (10* L/aL) » 50 x 10* ug • 50 mg en the CC eolumn

A 5 g aliquot of tha aei l /aadiaant aaapla ia addad to a volume of water in apurge tuba, haatad. and purged with an inert gaa. The volat i lea are t r a p p e d ,and latar daaorbed d irec t ly onto the CC/MS. for a aaaple with aoapound 1 attha CBQL of 10 u g / K g :
(10 u g / X g ) (5 g) (10* Xg/g) • 50 « 10* ug - 50 ag on the CC column

A 4 g aliquot of ao i l / e ed la en t ie extracted with 10 aL of aethanol, andf i l t e r e d through glaaa wool. Only 1 aL of the aethanol extract ia taken foracraanlng and analysis. Based on the results of a 6C/FZD screen, an aliquotof the aethanol extract ia added to 5 aL of reagent water and purged atambient temperature. The largest aliquot of extract aonaidered in Exhibit Dla 100 uL. For a aaapla with compound I at the dQL af 1200 u g / K g :
(1200 mg/Kg) (4 g) (10* Kg/g) • 4100 x 10* ug • 4100 ng

T h i s aatarial ia contained in the 10 aL aethanol extract:
(4100 ng)/ 10 aL - 410 ng/aL
Of which. 100 uL ara purged frea the reagent water.
(410 n g / a L ) (100 uL) (10* BL/ul) - 440 x 10*' ng ) 50 mg en the CC eolumn
Pete that for both low and aodiua aoll/aediment aemples, while it may a f f e c tthe purging e f f i c i e n c y , the volume af reagent water mood to the purgingprocess does BJ& a f f e c t the calculations.
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l A f t G K C O M P O U N D U f T (TO.) A J B > C O N T R A C T K I Q U I U D Q U A F T I t A T I O N L I M I T S ( C R Q L )

«•••
24.95.9*.97.9t.
99.40.41.
42.43.

44.45.46.47.41.
49.
5051.52.53.
54.55.56.57.51.
59.
Âii!12.€ 3 .
44.43.61.(7.•I.

JttlXBiACili j9«^ M M . M M M ___

rwnoibU(2-Cbl0r««thyl) «tt»r2-ChlMrepfcraol1 ,9-Mchl»r»b«aiMM1.4-Dicbl*roWaMM•
1,2-HchlonteaMm2-Mttbylphraol2 , 2 ' - « y b i «(1-Chloropropam)4-ltotbylph«nelV - l i E T M O - d i - i i -propylaatn*
•tucbloro«tb«iwVitrobmcMMIsopborra*2-*itropb*nol2.4-DiMthylpbrael
b i a ( 2 - C h l o r o t t h m t y )••than*2 ,4-Dichlorophanol1 , 2 ,4 -TricblorobrasMMV a p b t h f t l t M4.Chloro«ailiiM
BMUcblorobutAdUiM4-Cblere- 3-M thylphcnol2-ltetbylBapbth«l«n«Buueblereeyelep«Btadi«n2,4.*-Trichlor»pk*nol
2 ,4 . 5-TricbUnpbraol2 - f l k l o r M t B n t i f b i l MM2-Vltroaail iM
Mattbylphthalat*Ac*a^hthyl«M
2,<-M«itr*««l«MM9-VitrMailiMAftn§pb th*nt2 ,4 -DiBltropbmol4-llicr0ph>nel

r^t •—K.>
101-95-2111-44-495-57-i241-79-1104-44-7

95-50*1•5-a-7
10t-CO-l* 106-44-5
421-44-7

17-72-191-95-971-59-1•1-75-5105-67-9

111-91-1120-13-2120-92-191-20-9106-47-9
•7-61-959-50-791-57-6• 77-47-4•1-04-2
95.95.491-51-7M-74-4191-11-92M-94-I

406.20-2M-09-2•2-92-921-21-5100-02-7

£5?
1010101010
1010
1010
10
1010101010 .

1010101010
1010101010
2510251010
1025102525

Uwt a l l
ttm/Km

290290990290290
990990
990990
990
990930930990990

990990990990990
990990930990990
•00290W»w•00990290
990•00990•00•00

J t e d .I f t i l
1000010000100001000010000
1000010000
1000010000
10000
1000010000100001000010000

1000010000100001000010000
1000010000100001000010000
2900010000•WW290001000010000
1000029000100002500025000

On

(20)C20)(20)(20)(20)
(20)(20)
( 2 0 )(20)
(20)
( 2 0 )(20)(20)(20)(20)

(20)( 2 0 )( 2 0 )(20)(20)
(20)(20)( 2 0 )(20)(20)
(90)(20)(50)(20)(20)
(20)(50)(20)(50)(50)

• Prrrioucly knovn by cbt b i a ( 2 - C h l » r o U o p r o p y l )
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SBfxvounus

Alt value* af water to extracted to a continuous liquid-liquid extractorwith xathylaae chloride at a pH of approxiaately 2. This extract to reducedto veluaa to 1.0 aL, and e 2. uL velua* to to jec t ed ante- tha OC/MJ faranalysis, far a aaaple with •esjpevj* X at tha OQL af 10 ugA:
(10 ug/1) U D - 10 «g to the eriginel

to aeneeatratad thia sjatarial to eeaitaiaad la) tha 1 mLeatreted extract, af which 2*wL are to j e c tod tote tha toot
(10 ug/aL) (2 ul) (10* x L / u l ) - 20 x W» ug - 20 at a* the OC aolun

A 30 g aeil aaaple ia extracted three ttoea with aethylene ahlaride/acetone |at aabieat pfcY hy aanieation. Tha extract to reduced to value* to 1.0 aL.and a 2 ul voluae ia inj e c t ed ante the OC/VJ far analyeie. far a aaaple vithaoapouad X at the CxQL af 330 u g / K g :
(330 u g / X g ) (30 g) (10"' Kg/g) . ttOO x 10* ug • t.t ug
when the aaaple extract to to he sub j e c t ed to 6el Permeation Chraaatographyrraouirad^ to roaove high s jolecular weight interferences, the value* af theextract is ini t ia l ly reduced to 10 aL. This 10 aL is put through the CFCcoluan, and only 5 aL are c o l l e c t ed aff the C?C. That 9 aL valwae ia reducedto 0.5 aL prior to analysis. T h e r e f o r e :
(t.9 ug/10 aL) (5 aL) • 4.t5 ug
T h i s xaterlal is contained to the 0.5 xL extract, af which 2 uL are in j e c t edtote the instrument:
(4.t5 ug/O.S xL) (2 ul) (10-> ai/uL) • 1.91 x 10* ug ) 20 ng an the CC coluan

A 1 g aoil aaaple ie extracted ooee vith 10 mi af ejathylaaa ahlaride/aeotane. |which ie f i l t e r e d through glass wool to reaevo particles af aoil. Thef i l t e r e d axtraet to than euajected to CPC alaan vp, and only f sjL af axtraetare collected a f t er 6K. T h i s extract to reduced to valtaw to O.S «L. ofwhich 2 ul are injected aata tha OC/KS. far a aa s jp la vlth •aayniind X at theOLQL af 10.000 a g / K g :
(10.000 u g / X g ) ( i f ) (10*> Ig/g) - 10 ug

(cont inued)
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Saalvo la t iUa. I t e d l w S o i l . aaatiauad •
Thl» aatarial la aaatalnad In tte 10 aL axtract, of which only S aL ar«aal l t c tad a f tar CPC:
(10 uf ) (5 a l / lOaL) » 5 «g

Iha voliM af thia axtraet ia raduc«d to 0.5 ai., af Aiah 2 oL ar» i^Jaetad
(S •t/0.9 «L) (2 «L) (10-> a l / u L ) •

ara aaltaratad «al̂  aaly a faur fa la t iaitUlaalibratlaa. vita tha lawaat ataadard at 90 M- Xbarafara. Caa Ga^L «alu««far taaaa a i f t l i t •aa f i i i ind i arc 2.5 tla*« ai f t t er far all aatriaaa and lavala.

A8 OLK01.1 12/90


	Quality Assurance Project Plan for Remedial Investigation / Feasibility Study - Dallas Housing Authority operable unit 2
	Appendix A:  Inorganic target analyte list 




